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Abstract: With the advent of the digital disruption era in recent years, the importance of agile development
is becoming increasingly recognized. However, ordering company in contract development of software are
unable to make a systematic change from waterfall development to agile development. One of the reasons
is that it is difficult to judge whether the productivity (cost, duration) of agile development is superior or
not in the context of traditional waterfall development data and productivity evaluations. In this paper, we
propose a method to compare and evaluate the productivity of projects based on the same criteria. We have
been conducting agile development trials using delegation agreements since 2018. Using this indicator, we
compared 10 agile trial projects to waterfall development in the past with statistics. In the example of NTT
Laboratories, if the usage rate of features in agile-developed software increases by more than 10%, then agile
development can be significant in terms of cost and duration comparing to waterfall development.
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Fig. 2 Distribution of work effort by each work category in
Agile trial projects.
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Table 3 Description parameters (Agile trials).

Projects Description parameters
a ¢ d
P1 1.28 0.59 0.14
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P3 1.18 0.76 0.02
P4 1.07 0.52 0.14
Ps 1.01 0.33 0.14
P6 1.44 0.60 0.09
P7 1.06 0.59 0.13
P8 1.36 0.57 0.12
P9 1.25 0.40 0.14
P10 1.21 0.79 0.20
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F 4 BT x—% (AGL/WF i)
Table 4 Description parameters in comparison with agile and

waterfall projects.

Project Description parameters

a c d
AGL 1.30 0.35 0.14
WF 1.00 0.45 0.15

®5 WF ZEL L7280 AGL ORAEEIHRE
Table 5 Productivity indicators of agile projects as reference

is waterfall project.

Ratio of productivity indicators
1 agl
Ragl Rggst Rtotal_cost
delivery
0.85 1.10 1.09
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Fig. 6 Productivity simulation of agile and waterfall projects

using feature-used ratio bg/buy.
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8

Al fERAT TV EDIEERERRNGR (72 v
TIVRZATIV)

Proj Work categories
ect vVC VF EP MC DC DF
P1 0.41 0.14 0.07 0.20 0.16 0.02
P2 0.42 0.16 0.02 0.29 0.07 0.05
P3 0.24 0.27 0.02 0.32 0.09 0.06
P4 0.48 0.33 0.02 0.13 0.02 0.02
P5 0.67 0.19 0.01 0.09 0.03 0.02
P6 0.40 0.35 0.01 0.11 0.09 0.05
P7 0.41 0.30 0.05 0.08 0.15 0.00
P8 0.43 0.20 0.02 0.32 0.00 0.03
P9 0.60 0.09 0.19 0.10 0.01 0.01
P10 0.21 0.05 0.42 0.17 0.12 0.03
A2 HEMEERE (TOv 1 bZ1TI)
Productivity indicators
Project
Lietivery Ieost Ttotal_cost
P1 2.45 3.13 3.63
P2 2.37 2.82 2.90
P3 4.15 4.88 5.00
P4 2.09 2.24 2.60
P5 1.50 1.51 1.75
P6 2.53 3.63 4.00
P7 2.43 2.58 2.98
P8 231 3.15 3.58
P9 1.66 2.07 2.39
P10 4.72 5.71 7.16
A3 EEHTFTIVZEDEEXERBEAR
(AGL/WF LE&)
Project Work categories
vC VF EP MC | DC DF
AGL 044 021 009 0.16 | 0.08 | 0.03
WF 0.55 035 0.10 --- --- 0.0
A4 HEMIEE (SGL/WF L)
Project Productivity indicators
Tgetivery Tcost Ttotal cost
AGL 1.54 2.00 2.32
WF 1.82 1.82 2.13
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